Neuropathology of sudden infant death (syndrome): literature review and evidence of a probable apoptotic degenerative cause.
The agonizing enigma of sudden infant death syndrome (SIDS) endures. Contemporary research concentrates on the central nervous system (CNS) as the prime cause. What follows is a review of the neuropathology of SIDS. A persuasive, but as yet unproved, hypothesis is that the lethal pathophysiologic derangement or mechanism in SIDS involves dysfunction of sleep-related cardiorespiratory homeostatic controls or failure to arouse or both. Neuropathological investigation of SIDS continues to be closely linked to the study of specific anatomic structures and regions of the CNS. The structures in these regions underpin and regulate normal cardiorespiratory function. It follows that dysfunction of one or more of these loci probably precipitates SIDS. Under this large umbrella review we include histological, immunohistochemical, and biochemical markers in the cerebrospinal fluid (CSF), cerebrum, cerebellum, brain stem, pituitary gland, and pineal gland. With variable effect, these regions are deemed to mediate the functionality of cardiorespiratory activity and the diurnal rhythms of sleep/arousal. The following factors, which (a) are associated with altered electrochemical or neural transmission and biochemical changes in the CNS and (b) predispose to systemic derangements that most probably precipitate SIDS, are subjects of ongoing investigation: evidence of delayed development; ischemic insult; degenerative changes; and synaptic alterations. On the basis of current data, we add to these theoretical constructs by postulating that apoptotic neurodegeneration constitutes the anatomic substrate accounting for the pathophysiologic mechanism and proximate cause of SIDS.